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SADAYOSHI NINAGAWA, MASAO HONMA, 
MASAlrflKO TAKES ADA and MASAHIRO 
TAKEHARA 

(54) GELLING AGENTS 

(71) We, AJINOMOTO CO., INC., a corporation organised under the 
laws of Japan, of No. 6, 1-chome, Kyobashi, Chuo-ku, Tokyo, Japan, do hereby 
declare the invention, for which we pray that a patent may be granted to us, and 
the method by which it is to be performed, to be particularly described in and by 
the following statement: — " 5 

This invention relates to the gelation or solidification of non-polar organic 
liquids, and to the products thereby obtained. 

Non-polar organic liquids are used for various purposes, and the more 
common thereof include fuels, motor oils, paints, cosmetics and edible oils. 

When using non-polar organic liquids, it is often desirable to place them in a 10 
solid state. When a container containing such liquids is damaged or broken open, 
the organic liquids stored therein otherwise flow out and spread over a wide area 
and their recovery is difficult. If the organic liquids which have flowed out are 
inflammable, they may cause a fire by spontaneous ignition. Fires and smoke 
inhalation are often causes of many deaths in aircraft accidents in which otherwise 15 
there would be a reasonable chance of survival. The fires are usually caused when 
the highly volatile fuel spills from damaged tanks and becomes widely distributed. 
Fuel vaporizes and is easily ignited by hot engine parts or sparks from metal 
impact. When fuels are gelled, however, the degree of vaporisation and the extent 
to which the fuel becomes distributed upon impact are reduced, and so the danger 20 
of a rapidly spreading fire or explosion is substantially reduced. Hence, the gelling 
of fuels has been considered as a safety factor in jet aircraft. Gelled fuels may be 
handled like fluid liquids when subject to shearing forces. Moreover, gelling agents 
for organic liquids are often useful for facilitating the removal or collection of spilt 
non-polar organic liquids or mixtures of non-polar organic liquids, and lor 25 
prevention of leakage or spills of such non-polar organic liquids from leaking tanks 
or holes. 

It has now* been found that certain N-acyl amino acids and derivatives of N- 
acyl amino acids having a dielectric constant of not more than 20 and a solubility 
in water of no more than 10% by weight, for example esters, amides and amine salts, 30 
are highly effective gelling agents for liquid hydrocarbons and other non-polar 
organic liquids. 

According to one aspect of this invention, there is provided a process for 
preparing a gel which comprises (A) homogeneously admixing a non-polar organic 
liquid having a dielectric constant of not more than 20 and having a solubility of 35 
not more than 10% by weight in water, with at least one N-acylamino acid or 
derivative thereof employed in an amount sufficient to gel the non-polar organic 
liquid, N-acylamino acid or derivative thereof possessing the certeral formula: 



RCO— N— Y— C— Z 
I I! 

X o 



(I) 
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wherein RCO is an aliphatic acyl radical containing from 2 to 30 carbon atoms 
or an aralkvl acyl radical: Z is a group of formula —OH. —OR,, — MH 2 . — inhk,. 

/ R ' 

— N 

\ 
R< 

or — O-RjNHj-^, wherein R„ R„ R„ R 4 and R 5 are aliphatic hydrocarbyl 
5 radicals containing from 1 to 30 carbon atoms or aralkyl radicals: X is 
hydrogen or a methyl radical, and Y is a group of formula 

— CH— 
R* 

wherein R 6 is an alkyl radical containing from 1 to 4 carbon atoms, a benzyl 
radical, a phenyl radical, or a radical of formula — CH 2 OH. 

OH 

10 — CHCH„ 10 

— CH,SH, — CH 2 CH 2 S— CH 3 , — (CH,),- COZ, wherein 1 is 1 or 2 and Z 
has the aforesaid meaning, -{CH 2 ) m NHCOR wherein m is 3 or 4 and RCO 
is as above, or — (CH,) n — , wherein n is an integer of from 1 to 6, with the 
proviso that when Z is — OR,, Y is 

15 -CH- 15 

wherein R 6 is — (CH 2 ) m NHCOR and that at least one of R, R„ R 2 , R 3 , R< and 
R 5 is an aliphatic hydrocarbyl radical containing from 5 to 30 carbon atoms, 
and (B) allowing the mixture to stand until gel formation occurs. 

This invention also provides a gel which comprises a homogenous mixture 
of (a) a non-polar organic liquid having a dielectric constant of not more 20 
than 20 and a solubility in water of not more than 10° o by we,ght and (b). 
present in an amount sufficient to gel the non-polar organic liquid, at least 
on N-acylamino acid or derivative thereof having the general formula: 

RCO — N — Y — C — Z 

x o m 

25 wherein RCO, X, Y and Z have the meanings set out above. 25 

In the above general formula, the RCO radical is a-; aliphatic acyl radical 
derived from an alkanoie or alkenoic acid containing from 2 to 30 carbon atoms, 
for example, acetic acid, propionic acid, butyric acid, caproic acid, caprylic acid, 
capric acid, lauric acid, myristic acid, palmitic acid, stearic acid oleic acid, 
linoleic acid, elaidic acid, naturallv occurring mixtures of such acids, tor example 30 
coconut oil fattv acid, tallow oil fatty acid and hydrogenated tallow oil I any acid 
and synthetic fatty acids. The RCO radical can also be an aralkyl acyl radical, tor 
example phenylacetyl, a-naphthaleneacetyl or hydrocinnamoyL 

R„ r 2< R 3 , R 4 and R 5 are alkyl or alkenyl radicals containing from I to 30 
35 carbon atoms, for example methyl, ethyl, propyl, butyl, amy . hexyl. eye ohex> . 35 

octyl, nonyl, decyl, dodecyl. undecenyl, undecyl, tndecvl. tetradecyl. cely . 
pentadecyl, heptadecyl, hexadecyl, hexadecenyl. octadecyl. octadc cnyl. 
octadecadieyl, oleyl. and elaidyi, or are aralkyl radicals for example benzyl and 

40 hydr ThT n amHio acid moicn of a gelling agent comprised by a composition 40 

according to this invention, i.e. a moiety of general formula: 
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— N— Y— C— 

I II 

x o 

is preferably derived from an acidic amino acid, a neutral amino acid, a sulphur- 
containing amino acid, a hydroxy amino acid, aN-methyl derivative of an a-amino 
acid, an w-amide of an ac.d lc amino acid, a basic amino acid, a /5-amino acid or an 
oj-amino acid. 

The amino acid moiety is particularly preferably derived from one of the 
following ammo ac.ds: aspartic acid, glutamic acid, glutamine, glycine, sarcosine 
TnrllnT' ^ a J anmc ,' ".- am inpbutyric acid, valine, norvaline, leucine, isoleuc ne 



10 N<-acylornit,ne, N'-acyllysine, y-aminovaleric acid and c-kminocaproic acid in 
milt . A ' one a ''P hat: > c hydrocarbyl radical containing from 5 to 30 carbons 
Jh! n !h 1" thC ge,1 i ng ag _ entS Used in the P factice of this invention, either "n 
th Rnt^ ^-'f Y ° r f he ,°i her constituent moiety, i.e. ester, amide or amine 
salt. Both moieties may include such aliphatic hydrocarbyl radical, if desired. 

15 „ m k P ^"amples of gelling agents which may be used in gel compositions is 

embodying this invention include the following compounds- ^positions 15 

(1) N-acyl ammo acids: N-lauroyl-aalanine; N", N 4 -dicaprovl- N« N*- 
dicapryloyl-, N", N*-didecanonoyl-, N«, N*-dilauroyll and N«, N^ocoyl-ornuhine 

n {S? 0 ^ 1 '? dicat ? s *he acyl radical of coconut oil fatty acid); N», N'-dicamoyl- and 

20 N», N'-dicapryloyllysine; N-lauroyl valine and N-lauroyl glutamic acid. -> n 

i, ' N -, acvl amm ,° acid esters: N», N'-dicapryloylornithine octyl, decyl, lauryl 
and stearyl esters, N°, N'-dicapryloyllysine octyl, decyl and lauryl esters; N«, N<- 
dilauroyllysine hexyl, octyl, decyl and lauryl esters; N«, N'-dicocoyllysine hexyl 
octyl, decyl and lauryl esters; and N", N'-di(tallowyl) and N«, N'-di(hydroEenated 

25 tallowyl) lysine hexyl, octyl, decyl and lauryl esteri (tallowyl indicates til acyl 25 
S C t l°lli a vl° W t 0,, ^ tty 3Cid) - Fr0n ? the id ™ ti *ed esters, it will be appreciated 
n,hU m ^ est . enfvin .6 g rou P s preferably contain from 6 to 18 carbon atoms 
Other N-acyl amino acid esters which can be used are N", N*-dilauroyl- N° N*- 

30 SrA^o^!^ e a s n ters N "' ^"^^ne allcyl Lters'al 

the 30 
r?Jj^ U 7\° T : a >r-^ st ™y fmide; N-ca P royl glutamic acid -^-diamlde and N- 

« carbon Sn^nr"^^^^ ^ herein the a,kvI radi « ls have 1 to 18 

35 carbon atoms, for example N-caproyl glutamic acid -or,v-dibutyl, -or v-dihexvl - 35 

ar.pdioctyl -a v-dilauryl and -«,y-disteary] amides; N-lauroyl glutamic acid -a v- 

hw'fto*?? So' 03 ; 1 g ' Uta r miC acid -.V: d ^ ,kyIamides herein the allyl radicals 
have i to 18 carbon atoms, for example N-lauroyl-glutamic acid -a,i>-dibutyl -a v- 

40 ST 7 ' 'Z' V ' d A Ctyl U -«»V-da a uryl and -a.y-distea'ryl amides; N-cocoyl gfutamtc 

radLfc'' "hivfl ^ N " C K C ° yl gIUt3n V C acid^ialkylamides wherein the alkyl 40 
radica s have 1 to 8 carbon atoms, for example N-cocoyl glutamic acid -a v 

Slri U rn y in;3 d, ? C n y1, if 'V?*™*? and -c,v-dlstearyl a^idls; N-<teflo5yl 'lr 

hydrogenated tallowyl) glutamic acid -or.y-diamide and N— (tallowyl or 

S . r s e , e a n rh tCd 13 ,OWy,) r ^.V- dia lMamides wheVein the alkyl radical? haveXni 1 

H5h, L carbon . atom , s . for example N-(tallo W yl or hydrogenated tallowyl) - a , v . 45 

dibutyl - a y-dihexyl -a.K-dioctyl, -«, P -dilauryI and -*,y-distearyl amides; N- N<- 

diacetyllysme octyl, lauryl and stearyl amides; N«,N'-dicaproyjlysine amide and 

^r'^; n C t apr0y r yS,ne a,kyl a JTjS 8 ? herein the alkvl radica ' s c °ntain from 1 to 
carbon atoms, for example N°,N'-dicaproyllysine butyl, hexyl, octyl, lauryl and 
50 stearyl amides; N«,N'-dicaproyllysine amide and N" N'-dicaproyllysine afkyl 50 

amides wherein the all-ul roH,'oolo r i ,o _ ' • »F'«jr«j«uc ain.yi ${j 




oiL-«i r ~Ai~~tt ■ V , -uiiamujuj-wiic amiues wnerem tne 

alkyl radicals contain from 1 to 18 carbon atoms, for example N» N<- 

55 d.lauroylysme butyl, dibutyl hexyl, octyl, lauryl and stearyl amTdes; N"N'- ss 
dicocoyllysme amide and N«,N<-dicocoyllysine alkyl amides wherein the alkyl 5 
radicals contain from 1 to 18 carbon atoms, for example N",N'-dicocoyllysine butyl 
dibutyl, hexyl, octyl, lauryl and stearyl amides, IN<MN'-di(hydrogenatea tallowyl) 
lysine am.de, and N« N'-di(tallowyl or hydrogenated tallowyl) Iyline alkyl amides 

60 wherein the alkyl radicals contain from 1 to 18 carbon atoms, for example N» 60 
ui(tallowyl or hydrogenated tallowyl) lysine butyl, dibutyl. hcxvl, octyl, lauryl 'and 
Mearyl amides; N-lauroylvaline amide and butyl, hexyl, octyl and lauryl amides It 
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i«= nossiblc to use N-stearoyl glutamic acid -<*,j-diamide, N-stearoyl glutamic 
add J^Mk&SSe* wherein the alky] radicals have 1 to 18 carbon atoms 
N° N'-dfstearoyllysine amide and N",N'-distearoyl-lysine alky) amides wherein the 
alkyl r£a h 1 to 18 carbon atoms, and, for example, N-lauroylphenylalan.ne 
amide and butyl, hexyl, octyl and lauryl amides; N-caprv oy leucine amide and 
butyl hexyl, octyl and lauryl amides; and N-palmitoylmetn.onme amide and butyl, 

heXy ! 4 )A Kcyi m ammo acid amine salt may be a N»,N'-dicapr 0y l.ysine alkyl- 
amine salt wherein the alkylamine contains from 4 to 18 carbon atoms, a N ,N - 
dUauro? ysTne a!kylamine salt wherein the alkylamine has 4 to 18 car bon atoms . 
N°, N'-dicocoyllysine alkylamine salt wherein the alkylamine has 4 to 18 carbon 
atoms a N" N'-distearoyllysine alkylamine salt wherein the alkylamine has 4 to 18 
carbon atoms N-,N'-di(tallowyl or hydrogen tallowyl) lysine alkylamine salt 
wherein the famine has 4 7o 18 carbon atoms, a ? a ^-*™wW° r nithine 
alkylamine salt wherein the alkylamine . has 8 to 8 carbon atoms, a N ,N- 
dilauroylornithine alkylamine salt wherein the alkylamine has 4 to 18 carbon 
adorns a N^N'-dicocoVlornithine alkylamine salt wherein the alkylamine : has 4 to 
fsTarbon atoms, a N»V-distearoylornithine alkylamine salt wherein the alkyl- 
amine has 4 to 18 carbon atoms, a ^N'-ditallowylornithine alkylamine sa t 
Xrein the alkylamine has 4 to 18 carbon ^oms, N-lauroyl-phenylalanme alky - 
amine salt wherein the alkylamine has 8 to 18 carbon atoms, a N-cocoylphenyl- 
alan"ne alkylamine salt wherein the alkylamine has 8 to 18 cat "bon atoms a N- 
stearoylphenylalanine alkylamine salt wherein the alkylamine has 8 to 18 carbon 
atornfo?" N-tallowylphenylalanine alkylamine salt wherein the alkylamine has 8 
-> c tX 18 rarhon atoms Examples of spec fic such compounds are N ,N - 

25 dkaproylfysine butT oct?l lau y> and stearyl amine salts, N«,N<-d lauroyl ys.ne 
butyrS lauryl and stearVl amine salts. N-,N'-dicocoyllysine butyl, octy jaury 
and siwryl amine salts, N»,N'-di(hydrogenated tallowyl) lysine butyl, octyl, lauryl 
and steao-l am"ne salts. N-lauroylphenylalanine octyl lauryl, and stearyl amine 

30 SaltS Ge iiing agents which may be employed in the compositions of this invention. 

can agglomerate to form a coherent structure and trap the non-polar organic 
liquid within the gel matrix. In contrast thereto, highly oil soluble derivatives of N- 
acyl amino acids such as N-acylglutamic acid diesters and N-acyl neutral amino 
acid esters cannot agglomerate to form a coherent structure and so cannot be used 

t0 f °Among e 'the four kinds of gelling agents which may be employed in this 
invention, and which are exemplified by compounds of the four aforesaid groups 
f H to (4) N-acyl amino acids may be easily prepared by acylating ammo acids with 
acyl chlorides in aqueous media in the presence of bases for example sodium 
hydroxide Esters or amides of N-acylamino acids may be obtained by reacting N- 
acyl amino acids with alcohols or amines or ammonia in the presence or absence 
of an acidic catalyst, reaction being accompanied by heating The amine salt of an 
N-acyl amino acid may be obtained by neutralizing an N-acyl amino acid with an 

ami "the gel compositions of this invention may be prepared simply by forming j a 
homogeneous mixture of a gelling agent of the above general formula (I) with a non- 
polar organic liquid and then allowing the mixture to stand until gel formation 
occurs. Homogeneous admixture may be carried out at temperatures ranging from 
50 room temperature to the boiling point of the non-polar o rga n i c 1 1 q u id . A gel 1 ing 
agent may be added in the form of a very fine powder or m solution in su it able 
solvents, for example acetone, methanol or ethanol. or in a small amount of the 
hot non-polar organic liquid to be gelled. A gel composition of this invention may 
be formed t>y disfolving a gelling afent in a non-polar organic hqu.d at an elevated 
55 temperature and thereafter cooling the resultant solution to a temperature at 
55 B gel formation occurs on standing. In all cases gel formation w.ll occur • when 
a mixture of a gelling agent and non-polar organic liquid has become sufficiently 

homogeneous. usually be employed in an amountof from 0.05% to 20% 

60 by weight of thf non-polar organic liquid to be gelled. The hrmness of the resultant 
S may be varied in accordance with the kind and amount of gellmg agent used 
However, in general, the addition of more than 10% by weight of gel ing agent 
causes no appreciable increase in the shear strength of the resultant gek The 
Preferred amount of the gelling agent is 0.1 to 10% by weigh based upon the non- 
65 polar organic liquid. The r equire d amount of gelling. agcnt_may be determined 
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experimentally and the amount of a particular gelling agent used will vary in 

the /f?ert Ce ^fi?" d ? ired physical P ro P ert i« ofthc gel and in accordance wi h 
the affect on gelling of any substances in solution in the organic liquid 

Non-polar organic liquids which can be gelled in accordance with this 
5 in y e "V.°n are those having a dielectric constant of not more than 20 and havin? a S 

nrifnS ™ T * th ™ '°% b ? weight in water. Examples of such non-pofar 

organic liquids are hydrocarbons, including petroleum hydrocarbons for examnll 
fxnmnlt' na P h j ha Vkerosene, gas oil, heavy oil and crude oil ; lubricating oSor 
10 ™ P 6 K Pindle 0,1 , and tur , b,ne oil; lk * uid P^affin, pure hydrocarbons for 
10 example benzene xylene, toluene, hexane, heptane, octane and cyclohexane ,n 

"hV^i , for ^. exan ?P 1 t u bt i tyl acctatc ' am >'» ace ""e, diethyl phtLlate dfbutvl* 
phthalate, diocty phtha ate, diethyl sebacate and d octyl sebacate ketones for 

!nS e hT hy 1 ,S ° buty k u et J one and diisobutyl ketone f aldehyde! fo. Txamp" 
i «; Sf ; chlorinated hydrocarbons, for example carbon tetrachloride tTt?a- ' 

15 chloroethylene and chlorobenzene; phosphoric esters, for example tributvl 15 
P v a £ S at ^f nd tr, ^ e f yl P hos P ha te; liquid polyoxyalkylene monoalk^ ethers for 
example polyoxyethylene monolauryl ethers containing 4 to 6 oxyethylene units or 
polyoxyethylene monostearyl ethers, polyoxypropylene mono C 4 to C„ alkyl ethers 
containing from 10 to 50 oxypropylene units for example polyoxypropylene 
20 monobutyl ether, polyoxypropylene monolauryl ether or polyoxypropylene 20 
monostearyl ether; liquid polyoxyalkylene glycol fatty acid esters, for example 
polyoxyethylene glycol launc or oleic acid esters containing from 4 to 6 
oxyethylene units; fatty oils, for example corn oil, soya bean oil, olive oil, rape seed 
oil cotton seed oil, sardine oil, herring oil and whale oil and silicone oil. Mixtures 
l^uidTlanbe used containing predominantly these non-polar organic 2 5 

anH °Vi a ™ H ^ ids paving a dielectric constant of m6re than 20, such as acetone 
and ethanol, and having a solubility of more than 10% by weight in water such as 
acetic acid and butyric acid have been found not to gel satiffactorTly 

l lie non-polar organic liquids used in compositions embodying this invention 10 
,T y ,t C n 0n l a,n 0tl ? er In S edients as may be required to impart : ^ 5 propSfes 
be Skd InThf ,'^°nf SUSpe ? S,0n ° f . non-polar organic liquid with water may 
be gelled, In the case of a system which forms a water-in-oil type of emulsion or 
suspension whose water content is below 50%, the entire systemmay be gelled In 

™«fh£ f a h y t Stem , W ^ Ch f ° rms an oil -in-water type of emulsion or susplnsfon it 35 
gelfed ° n y non -P oI ar organic liquid component thereof may be 

The process of this invention may be used, in particular, in the gelation of fuel 
oil and recovering of drained oil. The aforesaid gelling agents may be used °n the 
preparation of a wide variety of materials, for Ixample, a gelling or thTxotronic an 
agent for paints or inks, a gelling agent for greases,* a iolidifyfng a£ent For 40 
margarine comprising liquid oils, a gelling agent or binder for liquid oil types of 
cCmTustion 3 SSjS" ^ a " d a filing agent Vnapaffi-typ^ 

In general, no refined techniques are needed to produce gelled non-polar ai 
organic liquids by the process of this invention. The gelling agents used are 5 
capable of gelling non-polar organic liquids when used in smfll amounts 

Moreover when the gelling agents are employed for fuel oils, fuels are gelled 

50 ts^sffinsxs^j&gs? aeent is itscif nammab,e and exerts - 

The following examples illustrate this invention: 50 

Example 1. 

rfke^^^m h ° f th e N-acvlamino acid derivatives set out in Table 1 was 
dissolved m 100 gram samples of kerosene and of olive oil with stirring at a 
55 temperature of 120"C The solutions obtained were cooled to roon ^temperature 55 
,tr. n ^r S ,if ndmg , for 2 h ° UrS ' 8 ! 1,ed ker °sene or olive oil formed. The shear 
p r- I % of * hese S= Is was measured with a rheometer, RUD— J type (a product of 
Fuji Rika Kogyo Co.). The results obtained are also set out in Table 1 
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TABLE 1 



Derivatives of N-acylamino acids 


Shear strength of gel 


Kerosene 

' 2 

g cm 


Olive oil 
g cm* 


N a ,N e -dicaproyllysine lauryl ester 


36 


122 


N a ,N £ -distearoyllysine n-hexyl ester 


14 


63 


N a ,|vK-dilauroyllysine benzyl ester 


9.3 


7.6 


N a ,N e -di(2-ethyl-hsxanoyl)lysine lauryl ester 


15 


16 


N ft ,N^-dicapryloylornithine lauryl ester 


13 


36 


N-lauroylglutamic acid-a,y-diamide 


28 


29 


N-lauroylglutamic acid-a,y-di-n-buty lamide 


223 


235 


N-Iauroylglutamic acid-a ? y-dis tearv lamide 


41 


26 


N-acetylglutamic acid-n,>'-dilaury lamide 


13 


25 


N-phenacetylglutamic acid-a,y-di laury lamide 


11 


10 


N-lauroylglutamic acid-a,y-di(2-ethyl hexylamide) 


35 


28 


N-stearoyl aspartic acid-a,/3-di-n-butylamide 


12 


13 


N-lauroyl valine n-butyiamide 


3.0 


19 


N-lauroyl sarcosine n-buty lamide 


0.9 


1.4 


N-palmltoyl-oamino caproic acid n-butylamide 


3.0 


4.0 


N a ,N f -dicapryloyllysine laury lamide 


153 


89 


N a ,N £ -dicapryloyllysine benzy lamide 


12 


13 


Laurylamine N-lauroyl valinate 


3.2 


4.1 


Stearylamine N-lauroylalaninate 


3.1 


4.2 


Laurylamine N-lauroylphenylalaninate 


4.0 


74 


S t e ary 1 am i n e N a , N T f -d i c a pry 1 oy 1 1 y s i n a t e 


17 


61 


n-Butylamine N a ,N 6 -dilauroyllysinate 


20 


25 


N a J^^icapryloyiornithine di-n-butyl amide 


1.9 


2.9 



In addition to those indicated in Table 1, gelled kerosenes having shear 
strength values of more than 15 g/cm 2 were obtained using the following 
derivatives of N-acylamino acids. 
5 K a N 5 -dicaproyl-, N ff ,N a -dilauroyl- and N^.N'-dicocoylornithine; 

N«V-dicaproyK N*,N'-dicapryloyl-, N°,N'-dilauroyl- and N<\N'-dicocoyliysine; 
N a V-dicapryloyl ornithine n-octyl, 2-ethylhexyl and decyl esters: 
N-V-dilauroylornithinc n-hexyl, n-octyl, 2-ethylhexyl. decy and aury esters: 
N* N 5 -dicocoylornithine n-hexyl, n-octyl, 2-ethylhexyl, decyl and laury esters; 
10 N->J*-distearoylornithine n-hexyl, n-octyl, 2-ethylhexyl, decyl and aury esters: 

N" N 5 -ditallowylornithine n-hexyl, n-octyl, 2-ethylhexyl, decyl and lauryl esters; 
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j£,N;-dilauroyllysine n-hexyl, n-octyl, laury], 2-ethylhexyl and decyl esters; 
M.M t, OCOyI1 ^ ine n " hcXy1 ', n ,- octy1 ' ,auryI ' 2-ethylhexyl and decyl esters; 
Ma"M "£. St ?, ar0y ys ! ne n -° ct y'. laury], n-ethylhcxyj and decyl esters; 
5 m I - d j ta »owyIlysine n-hexyl, n-octyl, lauryl, 2-ethylhexyl and decyl esters- 

5 N-acetylglutamic acid-«,j>-distearylamide; esiers, 

N-capryloylglutamic acid-«,,>-diamide and di-n-butyl, diisobutyl, di-n-octyl, 

di-2-ethylhexyl, dilauryl, distearylamides; y 
N-cocoylglutamic acid-*, r -diamide and di-n-butyl, diisobutyl, di-n-octvl di- 
2-ethylhexyl, dilauryl and distearylamides; y ' 
10 N-stearoylglutamic arid-* r -diamide and di-n-butyl, diisobutyl, di-n-octyl 10 
di-2-ethylhexyl, dilauryl and distearylamides; y ' 1 

N-tallowylglutamic acid-o-.v-diamide, di-n-butyl, diisobutyl, di-n-octyl di-2- 
ethylhexyl, dilauryl and distearylamide; y ' ai £ 

it N-lauroylglutamic acid-^, r -diisobutyl and dilaurylamides; 

o N ,N«-diacetyllysine lauryl and stearylamides; , s 

N ° ,N a'nd C steary°aEe n S e am ' de n " buty1 ' isobut y'. n-octyl, 2-ethylhexyl 

N«,N«-dilauroyllysine amide and n-butyl, isobutyl, n-octyl, 2-ethylhexyl lauryl 
and stearyl amides; J J 

20 ^'^nfsSylSesT^ 6 "* ***** iS ° bUty1, ""° Cty1 ' 2 - ethy,hexy1 ' 20 

N °' N and iS s \e^ ^ n " buty1 ' isobut y ] . n-octyl, 2-ethylhexyl, lauryl 

25 ^^andnear^am^des^^ 6 n " bUty1 ' isobutyI ' n -° ctyl - 2-ethylhexyl, lauryl 
M°M^-. Capryl n yIIysin ^ "-o^y 1 "- 2-ethylhexyl- and lauryl-amine salts; 
KilSfc ZSSSr- l^}^' V-™* ,?teary] ami 



31) 



N^N^icocoyl}y= ^^o^l^y^, S^and 

stearvl amine salts: ' ' ' 



35 



stearyl amine salts; 

N°,N'-distearoyIlysine n-butyl-, isobutyl-, n-octyl-, 2-ethylhexyl-, lauryl- and 30 
stearyl amine salts; 

N °' N s'te d ir?i l am?ne i saits n " bUly1, isobutyl " > n* 00 ^ 1 -. 2-ethylhexyl-, lauryl- and 
35 N ".N^icapryloylornithine n-octyl-, 2-ethylhexyl-, lauryl- and stearyl amine 

N °'Tt;ar^3de n sa h lis; e "" blJtyK isobutyl -> n -° cty, -> 2-ethylhexyl-. lauryl, and 

N-,N a -dicocoylornithine n-butyl-, isobutyl-, n-octyl-, 2-ethylhexyl-, lauryl- and 
stearyl amine salts; J 

40 ^'^arS n " bUty1 "' iS ° bUty1 "' n -° Cty '-' 2-ethylhexyl-, lauryl- and 40 

^'^a'ryl'a^ n-butyl-, isobutyl-, n-octyl-, 2-ethylhexyl-, lauryl- and 

ac Example 2. 

Gelled non-polar organic liquids containing 1% by wt. of N-.N'-dicapryloyl- 45 
ornithine, N-lauroylglulamic acid-..,,-di-n-butylamide or stearvlamine N° N<- 
dilauroyllysinate were prepared by the procedure set out in Example I 
but with the deference that the gelling agents were disolved in the non-oolar 
sn °^' C J iqU !u S at ^P"*"™ of 75-1 20°C. The shear strengths of rheaZ 
50 obtained with a wide variety of non-polar organic liquids are set out in Table 2. 50 
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TABLE 2 





Shear strength of gel 


Non-polar 
organic liquid 


N«,N 5 -di- 
capry loyl- 
ornithine 
(g/cm 2 ) 


N-lauroylglutamic 
acid-a,}'- 
di-n-butvlamide 
(g/cm 2 ) 


Stenrylaminc 
Na,N<-dilauroyl- 
lysinate 
(g crrr) 


Rp n 7pri(» 

iJC 11 C, J IC 


30 


in 
131 




vyc iui ic >. due 


14 


75 




neavy oil j- 


1 1 




1 V 




17 


345 


30 


Turbine oil *3 


21 


1 "7 "7 

177 


SI 




102 


10 


12 


Dioctyl sebacate 


25 


264 


45 


n-DUiy 1 dCCLd LL 


11 


13 


12 


Dioctyl phthalate 


15 


87 


33 


Methyl isobutyl ketone 


2.5 


26 


3.8 


Liquid paraffin 


16 


398 


57 


Polyoxypropylene *4 
glycol mono 
butyl ether 


22 


* 173 


80 


Polyoxyethylene *5 
glycol mono oieate 


23 


168 


75 


Corn oil 


10 


1_;> 




D o np c P rl f~\ i 1 


12 


i on 

i»y 


1 Uo 




13 






1 t irrpc \7 1 nnncnhfl T P 


2.1 


"7 1 "7 

217 


i r» 


VJaoUUUC 


12 


J b_ 


Id 


Gas oil 


15 


211 


19 


Xylene 


24 


85 


13 


Toluene 


lb 


62 


v 


Cotton seed oil 


11 




103 


Diisobutylketone 


3.0 


35 


4.5 


Diethyl phthalate 


15 


83 


28 


Octane 


8.0 


63 


15 
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Footnotes to Table 2. 

*1: Viscosity of 2.1 CP. (50°C) 

*2: Viscosity of 4.0 est (50°C) and pour point below -5°C 

*3: Viscosity of 17.5 - 22.5 est (50°C) and pour point below -5°C 

*4: Contained 40 oxypropylene units 

*5: Contained 5 oxyethylene units 

- „ . . . Example 3. 

Uelled kerosene containing different amounts of N-lauroyl-glutamic acid-or v- 
of ^ r y ct mide ,K W f S P re P ar ? d J n the manner described in Example 1. The results 
of shear strength tests earned out on the gels obtained are set out in Table 3 

TABLE 3 



Gelling agent 
• (wt. %) 


Shear strength of kerosene gel 
(g/cm 2 ) 


0.1 


6 


0.5 


56 


1.0 


130 


2.0 


387 


5.0 


475 



Example 4. 

Three grams of the N-acylamino acid derivatives shown in Table 4 the 
10 ttjuid! 118 m ^ in 100 8ramS ° f a n ~-Pola? 

,no^H e t^ItI U ^ C obtai P e u d in ea , ch case . was vigorously shaken for 10 minutes and 
allowed to stand overnight. In the morning, the mixtures were found to be gelled 
bnear tests earned out on the gels gave the results set out in Table 4. 

TABLE 4 



10 



Derivative of N-acylamino 
acid 


Non-polar organic 
liquid 


Shear 
strength of 
gel (g/cm 2 ) 


N a ,N 0 -dicapryloylorni thine 


Benzene 


45 




. Carbon tetrachloride 


140 


» » 


Kerosene 


23 


N-lauroylglutami c acid- 
a,v-di-n-octylamide 


Benzene 


85 


N-lauroylglutamic acid- 
it ,}'-di-n-stearylamide 


Benzene 


4.5 
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Example 5. . 

A series of experiments was carried out using N-lauroyl-glutam.c acidwr.,-di- 
n-butylamide as gelling agent for various non-polar organic liquids. ... 

In each experiment, one gram of N-lauroylglutam.c ^^•^ , *&' a, 55?£ 
was dissolved in 5 ml of ethyl acetate at a temperature of 60 C with spring. This 
solution was added to 100 grams of the selected non-polar organic iquid with 
birring After standing for one hour, the solution was gelled. The results of shear 
strength tests carried out on the gels obtained are set out in Table 5. 

TABLE 5 



10 



Non-polar organic liquid 


Shear strength of gel 
(g/cm 2 ) 


Li groin 


89 


Kerosene 


185 


Gasoline 


83 


Heavy oil 


145 


Liquid paraffin 


298 


Olive oil 


176 


Soya bean oil 


212 


Rape seed oil 


153 


Corn oil 


97 



10 



Example 6. r 
Gels of non-polar organic liquids were prepared containing I „ by wt o\ 
N- N'-dicapryloylfysine laurylester as gelling agent in the manner described n 
Example 5. The results of shear strength tests carried out on the gels are set out in 
Table 6. 

TABLE 6 
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Non-polar organic liquid 


Shear strength of gel 
(g 'crrr) 


Kerosene 


18 


Cyclohexane 


13 


Heavy oil 


25 


Liquid paraffin 


31 


Dioctyl phthalate 


Id 


Polyoxypropylene- 




glycol monobutyIether*l 


52 


Olive oil 


59 



*1: Containing 40 oxypropylene units 
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Example 7. 

A series of experiments was carried out using N-lauroylglutamic acid as 
gelling agent. In each experiment 4 grams of N-lauroylglutamic acid were dissolved 
in 10 ml of acetone at a temperature of 55 °C. This solution was added to 100 grams 
of a non-polar organic liquid with stirring. 

After standing overnight, the mixture had become gelled. The results of tests 
on shear strength of the gel obtained are set out in Table 7. 

TABLE 7 



Non-polar organic liquid 


Shear strength of gel 
(g/cm 2 ) 


Benzene 


3.0 


Spindle 


4.5 


Olive oil 


3.8 



Example 8. 

Further experiments of the type reported in Example 7 were carried out using 
N-lauroylalanme as gelling agent. The results of shear strength tests on the gels 
obtained are set out in Table 8. - 



TABLE 8 



Non-polar organic liquid 


Shear strength of gel 
(g/cm 2 ) 


Kerosene 


28 


Heavy oil 


17 


Spindle oil 


29 


Turbine oil 


"32 



Example 9. 

One gram samples of each of the N-acylamino acid derivatives shown in Table 
9 were each admixed with 90 grams of a non-polar organic liquid as shown in Table 
9 and the mixture was heated at a temperature of 80°C for 10 minutes 

, t . 10 grams of water were added to the solution obtained and the mixture 
obtained was vigorously shaken at a temperature of 80°C 

After allowing the suspension obtained to cool to room temperature the 
suspension underwent gelling. The results of the shear strength tests carried out on 
the various gels are set out in Table 9. 



12 



1,485,694 
TABLE 9 



12 



Derivative of N-acylamino 
acid 


Non-polar organic 
liquid 


Shear strength 
of gel 
(g/cm 2 ) 


N-lauroylglutamic acid-a,y~ 
dis tearylamide 


Kerosene 


15 




Hpqvv nil 


21 


>» 


Liquid paraffin 


109 


> 9 


Polyoxypropylene 
glycol monobutyl 
ether *1 


20 


» » 


Olive oil 


91 


rM-lauroyl valine lauryi-amiae 


Liquid paraffin 


3.5 


N a ,N e -dicapry ioy llys ine 

ItlUljrl CMC! 


»» - »» 


15 


Stearylamine N a ,N*- 
dicapry loy 1 ly s inate 


Polyoxypropylene 
glycol monobutyl 
ether *1 


31 


N-C apry 1 oy 1 le uc i ne 
laurylamide 


Liquid paraffin 


8.3 


Laurylaminc N-lauroyl- 
phenylalaninate 


Olive oil 


62 



*1: Containing 40 oxypropylene units 



Example 10. . 
One gram of N-lauroylglutamic acidw*,)>-di-n-butyramide was dissolved in 5 
ml of methanol at a temperature of 50° C. The solution obtained was added slowly 
5 to a mixture of 70 grams of olive oil and 30 grams of water with vigorous stirring. 

After allowing the suspension to stand for 20 minutes it underwent gelling. 
The shear strength of the gel was 189 g/cm 2 . 

Example 11. 

(a) 0 5 gram of N-lauroylglutamic acidw*, r -di-n-octylamide was dissolved in 5 ml 
10 of benzene at a temperature of 50°C. This solution was added to 1 litre of sea water 

in which were suspended 25 grams of heavy oil and the water was stirred for 30 
seconds. After standing for 20 minutes, the heavy oil solidified and floated to the 
surface of the sea water. 

The mixture obtained was then filtered through a wire gauze of 0.05 mesh 
15 and 3 1 grams of solidified heavy oil were collected. The oil contained benzene and 
a small amount of water. The amount of heavy oil in the filtrate was found to be 
below 75 ppm by measurement according to Japanese Industrial Standards (JIS) 
K 0102 

(b) A similar experiment was carried out using crude oil (Iranian heavy) in place 
20 of the heavy oil. , , r , . . 

Thirty grams of crude oil were collected and the content of crude oil in the 
filtrate obtained at the end of the experiment was below 100 ppm. 



10 



15 



20 
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Example 12. 

0.5 ml or 0.1 ml samples of ethanol containing 10 g/dl of a derivative of an N- 
acylamino acid as specified in Table 10 were each added to 5 1 of water in which 
0.5 to 2.5 grams of a non-polar organic liquid, as specified in Table 10, were 
5 suspended. The mixtures obtained were stirred vigorously for 10 minutes and then s 
allowed to stand for one hour. 

The non-polar organic liquid solidified in each case and floated to the surface 
of the water. The solidified liquid was removed by filtration. 

u resi £ ual amount of non-polar organic liquid in the filtrate was measured 
10 in each case by the methods of JIS K-0102. The amounts determined are set out i n 

in lable 10. JU 
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TABLE 10 





Admixed 
Volume of 
ethanol 
solution 
<ml> 




Organic liquid j 
content <ppm) 


Derivative of 
N-acylamino acid 


Organic 
liquid 


In initial 
suspension 


In the . 
filtrate 


N-lauroylglutamic acid-a,y- 
di -n-butyl amide 


0.5 


Heavy oil 


100 


0.57 


N-caproylglutamic acid-cr,y- 
di-stearyiamide 


•» » 


• • 




0.71 


N-lauroyl valine laurylamide 


> > 






0.63 


tN-pa imi toy J iTjeinioniiic 
n-butyl amide 


» > 




* » 


3.95 


iN-stearoy i leucine ucn^yi 
amide 


t » 


• > 


» » 


"3 C C 

3.D5 


in— jaurpy ipneny laiduiiic 
lauryl amide 


» » 




9 9 


3.50 


N-capryloylglycine stearyl 
amide 


9 9 


* » 


99 


4.36 


N-stearoyl serine 2-ethyl 
hexyl amide 


■ » 


» •» 


t » 


5.93 


IN ,N c "Qicapryioy i iys me 
lauryl ester 


9 9 




9 9 


0.59 


Nrlauroyl-e-amino caroic 
acid lauryl amide 


T » 


» » 


9 * 


3.83 


Mearylamine IN ,iN*-di- 
capryloyllysinate 


» » 




• 1 


0.90 


N-lauroylglutamic acid-a,y- 
di -n-butyl amide 


9 > 


Soya bean 
oil 




0.36 


»» 


9 » 


Turbine 
oil 


9 » 


0.42 


N-lauroylglutamic acid-«,y- 
di-stearylamide 


0.1 


Heavy oil 


9 9 


3.1 


it 


0.5 




500 


'2.9 


• * 


0.1 


Soya bean 
oil 


100 


2.6 




0.5 


• > 


500 


3.9 



Example 13. 

/Y series of experiments was carried out in the same manner as described in 
Example 12 using water in which the selected non-polar organic liquid was 
5 emulsified with a surfactant. The results of the experiments are set out in Table 1 , I . 

In each case the surfactant used was sodium dodecyl sulphate employed in the 
water in an amount of 100 ppm. 
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TABLE 11 



Derivative of 
N-acyl amino acid 


Admixed 
volume of 

ethanol 
solution 
(ml) 


Non-polar 
organic 
liquid 


Content of non-polar 
organic liquid (ppm) 


In initial 
suspension 


In the 
filtrate 


N-lauroylglutamic acid-a-y- 
di-n~buty.i amide' 

N-lauroylglutamic acid-a.y- 
di-stearylamide 

» i 


0.5 

»» 

» » 


Soya bean 
oil 

Heavy oil 

Turbine 
oil 


100 

y > 
*» 

»» 


1.5 

3.8 
2.5 

2.1 



10 



15 



20 



25 



30 



Example 14. 

0n ?,? ra ™ of N-lauroylglutamic acid-a,v-di-n-butyramide was dissolved in 45 
grams of liquid paraffin at a temperature of 120°C with stirring. 48.8 grams of olive 
oil, 5 grams of white petroleum jelly, 0.2 grams of rose essence and a very small 

at T 2KSfi£f^w2c r wcre added to the liquid paraff,n solution with * tirring 

™„ I™ r " ultan , t t s . oluti °n was cooled to room temperature. After standing for 
one hour, the solution gelled to form a clear hair conditioner. 

Example 15. 

One gram of N- N'-dicapryloyl lysine lauryl ester was dissolved at a 
temperature of 90°C in 68.8 grams of a solution constituted by 54.1 grams of liquid 
EZelZ 1 ^ h 4 gra r ms ? f squalene. 4 grams of isopropylmyristate, 2 grams of 
beeswax, 4.5 grams of polyoxyethylene stearyl ether and 0.2 grams of methvl 
^Jri°5% ^ere dissolved. 27 grams of water and 3 grams of polyethylene glycol 
were added to this solution and the suspension obtained was shaken vigorously at a 
temperature of 80°C to form an emulsion. 

The emulsion was then cooled to a temperature of 60°C and 0.3 grams of rose 
essence were added thereto with stirring. The emulsion was then cooled to room 
temperature and allowed to stand overnight. The emulsion gelled. The eel 

SKS"^ *"* V le . anSlng - je J ,y ,^ hich had 8°od spreading properties and was 
situated for application to the skin. 

Example 16. . 

• F ? rty "r fi m 8 rams . of chlorinated rubber (20% by wt. solution in toluene- 
viscosity of 10 centipoise), 18 grams of chlorinated paraffin, 58 grams of titanium 
dioxide, 70 grams of toluene, 4 grams of xylene and 4 grams of butyl acetate were 
thoroughly mixed in a ball mill to form a paint. 

Six grams of hot toluene containing 1 gram of N-lauroylglutamic acid-or.v-di- 
n-butyramide dissolved therein were added with stirring to the paint which was 
allowed to stand overnight. The mixture obtained underwent gelling 

The thixotropic properties of this paint (1) and of a simUar paint (2) containing 
no N-Iauoylglutamic acid-a,j>-di-n-butyramide as a control were measured with a 
viscometer, type B8L (a product of Tokyo Keiki Co., Japan) and are set out in 



10 



15 



20 



25 



30 
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TABLE 12 



(1) 

(2) 

. 


(A) Viscosity at 6 rpm 
(cp) 


(B) Viscosity at 60 rpm 
(cp) 


Ratio 
A/B 


8400 
550 


2400 
540 


3.5 
1.0 



10 



15 



WHAT WE CLAIM IS:— 

1. A process for preparing a gel which comprises (A) homogeneously 
admixing a non-polar organic liquid having a dielectric constant of not more than 
20 and having a solubility of not more than 10% by weight in water, with at least 
one N-acylamino acid or derivative thereof employed in an amount sufficient to 
gel the non-polar organic liquid, N-acylamino acid or derivative thereof possessing 
the general formula: 



RCO — N — Y — C — Z 

! 11 
X O 



(I) 

wherein RCO is an aliphatic acyl radical containing from 2 to 30 carbon atoms 
or an aralkyl acyl radical; Z is a group of formula — OH, — OR,, — NH 2 , — NHR 2 , 



R 3 



-N 



\ 

or —O-R-NH/, wherein R„ R„ R 3 , R 4 and R, are aliphatic hydrocarbyl 
radicals containing from 1 to 30 carbon atoms or aralkyl radicals; X is 
hydrogen or a methyl radical, and Y is a group of formula 

— CH— 



10 



15 



R. 

wherein R t is an alkyl radical containing from 1 to 4 carbon atoms, a benzyl 
radical, a phenyl radical, or a radical of formula — CH,OH, 



20 



25 



30 



OH 
— CHCH 3 . 

— CH 2 SH, — CHjCHjS— CH„ — (CH,),- COZ, wherein 1 is 1 or 2 and Z 20 
has the aforesaid meaning, — (CH 2 ) m NHCOR wherein m is 3 or 4 and RCO 
is as above, or — (CH 2 )„ — , wherein n is an integer of from 1 to 6, with the 
proviso that when Z is — ORi, Y is 

— CH— 
I 

R« 

wherein R 6 is — (CH,) m NHCOR and that at least one or R, R„ R„ R„ R, and 25 
R 3 is an aliphatic hydrocarbyl radical containing from 5 to 30 carbon atoms, 
and (B) allowing the mixture to stand until gel formation occurs. 

2. A process as set forth in Claim 1, wherein the said N-acylamino acid or 
derivative thereof is added to said non-polar organic liquid in an amount of from 

0.05"£ to 20% by weight of the non-polar organic liquid. 30 

3. A process as set forth in Claim 2, wherein the said N-acylamino acid or 



17 



15 



20 



40 



45 



55 



RCO — N — Y — C — OH 
i ii 
H O 



-CH-, 
I 

Re 
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a m i »? t j Ve ,n h o/ r t of is ? dded tc > said non-polar organic liquid in an amount of from 
0.U1 0 to 10% by weight of the non-polar organic liquid. 

4 A process as set forth in Claim 1, wherein the homogeneous admixing is 
carried out at temperatures ranging from room temperature up to the boiling point 
5 of said non-polar organic liquid. 

5. A process as set forth in Claim 1 or 2, wherein said N-acylamio acid or 
derivative thereof is admixed with said non-polar organic liquid in the form of very 
tine powdered particles or as. a solution. ~ 

A process as set forth in any one of the preceding claims, comprising the 
10 additional steps of (C) dissolving the N-acylamino acid or derivative in the non- 

polar organic solvent at an elevated temperature and (D) cooling the resultant 
solution to a temperature at which gel formation occurs on standing 

7. A process as set forth in any one of the preceding claims, wherein said non- 
polar organic liquid is a liquid hydrocarbon. 

8. A process as set forth in Claim 7, wherein said liquid hydrocarbon is i c 
gasoline, a naphtha, kerosene, gas oil, heavy oil, crude oil, spindle oil, turbine oil 
liquid paraffin, benzene, xylene, toluene, hexane, heptane, octane or cyclohexane ' 

9. A process as set forth in any one of Claims 1 to 6, wherein said non-oolar 
organic liquid is a fatty oil. F 

10. A process as set forth in Claim 9, wherein said fatty oil is corn oil sova ?n 
bean oil olive oil, rape seed oil, cotton seed oil, sardine oil, herring oil or whale oil 

11. A process as set forth in any one of Claims 1 to 6, wherein said non-polar 
organic liquid is a silicone oil. K 

nc £ Process as set forth in any one of Claims 1 to 6, wherein said non-polar 

25 organic liquid is an ester. F 

13. A process as set forth in Claim 12, wherein said ester is butyl acetate, amvl 

acetate, diethyl phthalate, dibutyl phthalate, dioctyl phthalate, diethyl sebacate 

dioctyl sebacate, tnbutyl phosphate or tricresyl phosphate. 
o 0 l ± ^ process as set forth in any one of Claims 1 to 6, wherein said non-polar 

M organic liquid is an aldehyde or ketone. 

15. A process as set forth in Claim 14, wherein the non-polar organic liquid is 
methyl isobutyl ketone, diisobutyl ketone or anisaldehyde. 

16. A process as set forth in any one of claims 1 to 6, wherein said non-polar 
organic liquid is a liquid polyoxyalkylene monalkyl ether. 

35 ,7 - A process as set forth in Claim 16, wherein said liquid polyoxyalkylene 

monoalkyl ether is a liquid polyoxyethylene mono stearyl ether, a polyoxy- 
ethylene monolauryl ether containing 4 to 6 oxyethylene units or a polyoxv- 
propylene monoalkyl ether wherein the alkyl radical has from 4 to 12 carbon 
atoms and contains 10 to 50 oxypropylene units. 

18 A process as set forth in Claim 17, wherein said liquid polyoxyalkylene 40 
mono alkyl ether is a liquid poiyoxypropylene monobutyl ether, liquid polyoxv- 
propylene monolauryl ether or liquid poiyoxypropylene monostearyl ether 

19. A process as set forth in any one of Claims 1 to 6, wherein said non-polar 
organic liquid is a liquid polyoxyalkylene glycol fatty acid ester 

r P roce ? s as ,set f °rth ^ Claim 19 wherein said polyoxyalkylene glycol ac 

fatty acid ester is polyoxyethylene glycol lauric or oleic acid ester containing 
trom 4 to 6 oxyethylene units. fc 
21. A process as set forth in any one of Claims 1 to 6, wherein the non-polar 
organic liquid is a chlorinated hydrocarbon. P 

u 22 \ A P ro ff ss * s set f °rth in Claim 21, wherein the chlorinated hydrocarbon is 
carbon tetrachloride, tetrachloroethylene or chlorobenzene. 

23 A process as set forth in any one of the preceding claims which is carHpH 
out using a said N-acyiamino acid possessing the generfl formula 



50 



? h STtSS? J aSS atic acyI radicaI containin8 from 5 to 30 carbon atoms and 55 
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wherein R t is an alkyl radical containing from 1 to 4 carbon atoms or a radical 
— (CH,) m NHCOR wherein m is 3 or 4 and RCO is the same as above. 

24. A process as set forth in Claim 23. wherein said N-acylammo acid is N- 
lauroyl-a-alanine, N",N*-dicaproyl ornithine, N^-didecanoyf ornithine, N«,N - 
dicapryloyl ornithine, ^N'-dilauroylornithine, N-,N 4 -d.cocoylornithine ^ N ,N - 
dicaproyllysine, N°,N<-dicapryloyHysine, N-lauroyl valine or N-lauroyi glutamic 

aCld 25 A process as claimed in any one of Claims 1 to 22 which is carried out in 
the presence of an N-acylamino derivative having the general formula 



RCO— N— Y— C— O R, 
H O 



wherein RCO and R, have the meanings set out in Claim 1 and Y is a group of 
formula 



— CH— 
I 

R< 



v 6 



where R< is — (CH,) NHCOR wherein m is 3 or 4 and RCO has the aforesaid 
meaning wfthlhc pVoviso that at least one of R and R, is an aliphatic hydrocarbon 
radical cy^^to^cgbgj^g. ^ N-acylamino acid 

derivative is a N« N*-dicapryloylornithine alkyl ester N»,N 4 -dilauroylornithine 
alkylester N-,N^dicocoyFornithine alkyl ester N- ■.N'-distearoylorn.th.ne alkyl 
ester N»,N a -di allowylornithine alkyl ester, N°,N'-dicapryloyllysine alkyl ester, 
N»?N'-dilauroyllysine alkyl ester, N«,N'-dicocoyllys.ne alkyl ester, N»,N - 

Histearovllvsine alkvl ester or N a ,N'-ditallowyllysine alkyl ester. 
distearoy^lysine^lKyi cstc^ ^ ^ ^ wherejn ^ ^ estenfymg group of 

the alkvl ester contains from 6 to 18 carbon atoms. 

the alK Vaster co ^ ^ ^ ^ ^ ^ Qf Claims ^ wh)ch QUt ,„ 

the presence of a N-acylamino acid derivative having the general formula 



RCO — N — Y — C — Z 
H O 



wherein RCO has the general meaning set out in Claim 1 , Z is NH 2 , — NHR 2 or 

I 



R 3 



— N 

R, 



wherein R 2 , R, and R< have the general meanings set out in Claim 1, and Y is a 
group of formula 



— CH— 
I 

R* 



wherein R 6 is an alkyl radical containing from 1 to 4 carbon atoms, a benzyl radical, 
or a radical of formula _CH 2 CH 2 -S-CH 3 , — (CH 2 ), — COZ, wherein 1 is , 1 or 2 
an Z has the aforesaid meaning, ^CH^NHCOR. wherein m is 3 or 4 and RCO 
has the aforesaid meaning and -(CH 2 )-A wherein n is an mteger of 1 to 6 and A 



is 



R— CO— N— Y— C— Z. 
I " 
H O 
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with the proviso that at least one of R, R 2 , R 3 and R, is an aliphatic hydrocarbon 
radical containing from 5 to 30 carbon atoms. 

29. A process as set forth in Claim 28, wherein said N-acylamino acid related 
compound js a N-acctyl glutamic acidwr,y-dialkyl amide wherein the alkyl radicals 

5 have 12 to 18 carbon atoms, N-capryloylglutamic acid-a,y-diamine a 

N-capryloylglutamic acid-a,v-dialkylamide wherein the alkyl radicals have 1 to 18 
carbon atoms, N-Iauroylglutamic acid-ar,v-diamide, a N-lauroylglutamic acid-or v- 
dialkylamide wherein the alkyl radicals have 1 to 18 carbon atoms 
N-cocoylglutamic acid-a,i>-diamide, a N-cocoylglutamic acid-a,i>-dialkylamide 
10 wherein the alkyl radicals have 1 to 18 carbon atoms, N-stearoylglutamic acid-or v- 

diamide, a N-stearoylglutamic acid-r*,j;-dialkylamide wherein the alkyl radicals 
have 1 to 18 carbon atoms, N-(tallowyl)glutamic acid-a,^-diamide, a N-(tallowyl)- 
glutamic acid-a,)>-dialkylamide wherein the alkyl radicals have 1 to 18 carbon 
atoms, a N tt ,N r -diacetyllysine alkylamide wherein the alkyl radical has 8 to 18 
carbon atoms, N a ,N r -dicapryloyllysine amide, a N 0 ,N f -dicapryloyHysine alkyl- 
amide wherein the alkyl radical has 1 to 18 carbon atoms, N*,N r -dilauroyl lysine 
amide, a N\N f -dilauroyllysine alkylamide wherein the alkyl radical has 1 to 18 
carbon atoms, N°,N f -dicocoylIysine amide, a N°,N f -dicocoyllysine alkylamide 
wherein the alkyl radical has 1 to 18 carbon atoms, N^N'-distearoyllysine amide 
a N*,N'-distearoyllysine alkylamide, wherein the alkyl radical has I to 18 carbon 20 
atoms, N« N'-di(tallowyl)lysine amide or a N°,N'-di(tallowyl)lysine alkylamide 
wherein the alkyl radical has 1 to 18 carbon atoms. ' 

30. A process as set forth in any one of Claims 1 to 22, which is carried out in 
the presence of a N-acylamino acid derivative having the general formula 



15 



20 



25 



45 
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RCO— N— Y— C— 0-R 5 NH 3 + 25 
I II 
H O 

wherein RCO and R 5 have the meanings set out in Claim 1 and Y is a group of 
formula & K 

— CH— 
I 



30 



wherein R« is an alkyl radical containing from 1 to 4 carbon atoms, a benzyl radical' 
30 or a radical of formula — (CH 2 ) m NHCOR wherein m is 3 or 4 and RCO has the 
aforesaid meaning with the proviso that at least one of R and R 5 is an aliphatic 
hydrocarbyl radical containing from 5 to 30 carbon atoms. 

31. A process as set forth in Claim 30, wherein said N-acylamine acid relative 
compound is a N tt ,N'-dicaproyl lysine alkylamine salt wherein the alkylamine 

35 contains from 4 to 18 carbon atoms, a N*,N c -dilauroylIysine alkylamine salt 35 
wherein the alkylamine has 4 to 18 carbon atoms, a N",N f -dicocoyllysine alkyl- 
amine salt wherein the alkylamine has 4 to 18 carbon atoms, a N°,N'-distearoyl- 
lysme alkylamine salt wherein the alkylamine has 4 to 18 carbon atoms, a N a N c - 
diftallowyl or hydrogen tallowyl)lysine alkylamine salt wherein the alkylamine'has 
40 4 tI t0 1 18 carbon atoms, a N a ,N*-dicapryloylornithine alkylamine salt wherein the 40 
alkylamine has- 8 to 18 carbon atoms, a N tt ,N*-dilauroylomi thine alkylamine salt 
wherein the alkylamine has 4 to 18 carbon atoms, a N tt ,N*-dicocoylornithine alkyl- 
amine salt wherein the alkylamine has 4 to 18 carbon atoms, a N tt ,N*-distearoylor- 
nithine alkylamine salt wherein the alkylamine has 4 to 18 carbon atoms, a N* N a - 
ditallowylornithine alkylamine salt wherein the alkylamine has 4 to 18 carbon 
atoms, a N-lauroylphenylalanine alkylamine salt wherein the alkylamine has 8 to 
18 carbon atoms, a N-cocoylphenylalanine alkylamine salt wherein the alkylamine 
has 8 to 18 carbon atoms, a N-stearoylphenylalanine alkylamine salt wherein the 
alkylamine has 8 to 18 carbon atoms or a N-tallowylphenyl alanine alkylamine salt 
50 wherein the alkylamine has 8 to 18 carbon atoms. 50 

32. A process for the production of a gel as claimed in claim 1 substantially as 
described in any one of the experiments set out in the foreging Examples 1 to 16. 

33. A gel which comprises a homogeneous mixture of (a) a nQn-polar organic 
liquid having a dielectric constant of not more than 20 and having a solubility in 

55 water of not more than 10% by weight and (b), present in an amount sufficient to 55 

gel the non-polar organic liquid, at least one N-acylamino acid or derivative 
thereof having the general formula: 



45 
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RCO — N — Y — C — Z 

i "o (■) 

wherein RCO, X, Y and Z have the meanings set out in Claim L . 

34. A gel as set forth in Claim 33, which contains the at least one N-acylamino 
acid or derivative thereof in an amount of from 0.05 to 20° o by weight of the non- ^ 
5 polar organic liquid. . VT . 

35 A gel as set forth in Claim 34, which contains the at least one N-acvlamino 
acid or derivative thereof in an amount of from 0.1 to 10° o by weight of the non- 
polar organic liquid. , . 

36. A gel as set forth in anv one of Claims 33 to 35, wherein the non-polar 
10 organic liquid is a petroleum hydrocarbon, a lubricating oil, a pure hydrocarbon. 10 

an ester, a ketone, an aldehyde, a chlorinated hydrocarbon, a phosphoric ester, a- 
liquid polyoxyalkylene monoalkyl ether or a liquid polyoxyalkyicne glycol Fatty 
acid ester, or a mixture of two or more such liquids. m m 

37 A gel as set forth in Claim 36, wherein the non-polar organic liquid is 
15 gasoline, naphtha, kerosene, gas oil, heavy oil, crude oil, spindle oil, turbine oil. 15 

liquid paraffin, benzene, xylene, toluene, hexane, heptane, octane, cyclonexane, 
corn oil, soya bean oil, olive oil. rape seed oil, cotton seed oil, butyl acetate 
diethyl phthalate, dioctyl phthalate, dioctyl sebacate, tncresyl phosphate methyl 
isobutyl ketone, diisobutyl ketone, liquid polyoxyethylene monolauryl ether 
20 liquid polyoxyethylene monostearyl ether, liquid polyoxypropylene monobutyl 20 

ether liquid polyoxypropylene monolauryl ether, liquid polyoxypropylene mono- 
stearyl ether, liquid polyoxyethylene glycol lauric acid ester, liquid polyoxy- 
propylene glycol oleic acid ester or a mixture of two or more said liquids. 

38. A gel as set forth in any one of Claims 33 to 37, which contains a said N- 

25 acylamino acid which possesses the general formula: 25 

RCO— N— Y— C— OH 

! ii 
H O 

wherein RCO is an aliphatic acyl radical containing from 5 to 30 carbon atoms and 
Y is a group of formula 

— CH— , 
I 

R 6 

30 wherein R 6 is an alkyl radical containing from 1 to 4 carbon atoms or a radical 30 

— (CH 2 ) m NHCOR wherein m is 3 or 4 and RCO is the same as the above 

39. A gel as set forth in any one of Claims 33 to 37, which contains a said N- 
acylamino acid derivative having the general formula: 

RCO — N— Y— C— OR, 
H O 

35 wherein RCO and R, have the meanings set out in Claim 1 and Y is a group of 35 
formula 

— CH— 
I 

R 6 

where R 6 is — (CH 2 ) m NHCOR wherein m is 3 or 4 and RCO has the aforesaid 
meaning, with the proviso that at least one of R and R, is an aliphatic hydrocarbon 
40 radical containing from 5 to 30 carbon atoms. m 

40. A gel as set forth in any one of Claims 33 to 37, which contains a said N- 
acylamino acid derivative having the general formula: 

RCO— N— Y— C— Z 
1 H 
H 



I 
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wherein RCO has the general meaning set out in Claim 1, Z is — NH 2 , — NHR 2 or 

/> 
-\ ' 

wherein R 2 , R 3 and R 4 have the general meanings set out in Claim 1, and Y is a 
group of formula 

— CH— 
I 

R* 

wherein R 6 is an alkyl radical containing from I to 4 carbon atoms, a benzyl radical 
or a radical of formula — CH 2 CH 2 — S— CH 3 , _<CH 2 ),— COZ, wherein I is 1 or 2 
and Z has the aforesaid meaning, — (CH^NHCOR, wherein m is 3 or 4 and RCO 
has the aforesaid meaning and — (CH ? ) n — A wherein n is an integer of 1 to 6 and A 
is 

R— CO— N— Y— C— Z, 
I ll 
H O 

with the proviso that at least one of R, R 2t R 3 and R< is an aliphatic hydrocarbon 
radical containing from 5 to 30 carbon atoms. 

41. A gel as set forth in any one of Claims 33 to 37, which contains a said N- 
acylamino acid derivative having the general formula: 

RCO— N— Y— C— 0-R 5 NH 3 + 
I II 
H O 

wherein RCO and R 5 have the meanings set out in Claim 1 and Y is a group of 
formula fc K 

— CH— 
I 

R 6 

wherein R« is an alkyl radical containing from 1 to 4 carbon atoms, a benzyl radical 
or a radical of formula — (CH 2 ) m NHCOR wherein m is 3 or 4 and RCO has the 
aforesaid meaning with the proviso that at least one of R and R 5 is an aliphatic 
hydrocarbyl radical containing from 5 to 30 carbon atoms. 

42. A gel as claimed in Claim 33, substantially as described in any one of the 
experiments set out in the foregoing Examples 1 to 16. 
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